A CB₁/CB₂ receptor agonist, WIN 55,212-2, exerts its therapeutic effect in a viral autoimmune model of multiple sclerosis by restoring self-tolerance to myelin.
Infection of mice with Theiler's murine encephalomyelitis virus (TMEV) leads to the development of TMEV-induced demyelinating disease (TMEV-IDD), an autoimmune, demyelinating and neurodegenerative pathology that serves as a model of multiple sclerosis. Activation of endogenous CB₁/CB₂ cannabinoid receptors inhibits inflammation and improves the clinical status of TMEV-IDD animals. In the present study, mice with established TMEV-IDD were treated with the CB₁/CB₂ receptor agonist WIN 55,212-2 (WIN), which restored self-tolerance to a myelin self-antigen while ameliorating the disease in a long-term manner. Accordingly, disruption of self-tolerance with cyclophosphamide provoked chronic relapse. Furthermore, transfer of splenocytes from WIN-treated TMEV-IDD mice to TMEV-infected mice at disease onset prevented the autoimmune inflammatory response and motor impairment. The therapeutic effect of WIN correlated with a decrease in the activation of CD4⁺CD25⁺Foxp3⁻ T cells and an increase in regulatory CD4⁺CD25⁺Foxp3⁺ T cells in the CNS, along with alterations in the cytokine and chemokine milieu. These findings demonstrate for the first time that the suppression of autoimmune responses to myelin antigens underlies the therapeutic effect of CB₁/CB₂ cannabinoid agonists in the treatment of multiple sclerosis.